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Clinical medicine is concerned with the problem of the individual. 
As physicians it is our desire to direct all the forces of medicine 
and its allied sciences to the prevention and cure of disease in the 
men, women and children who come to us for help. There are three 
things that we should know about our patients. What is the nature 
of their pathological process or physiological derangement? What 
is likely to be its course and eventual outcome? What can we do to 
produce favorable alterations in its course and how can we evalu- 
ate the results of our efforts? It is to the clinical laboratory that 
we often turn for the answers to these quesions. 

In the older days the physician, using his unaided senses and 
supported by the accumulated experiences of himself and others, 
was able to treat many conditions satisfactorily. He observed the 
appearance of his patients, their color and state of nutrition, the 
character of their pulse, their variation of temperature and a host 
of other clinical signs and symptoms. With the introduction of 
instruments of precision the range of his senses was greatly in- 


* Read before the Third Annual Convention of the American Society of 
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creased. The stethoscope enabled him to hear certain sounds bet- 
ter than he could with the unaided ear. The microscope and the 
x-ray extended his field of vision. The polygraph and the electro- 
cardiograph told him more about the rhythm of the heart than he 
could determine by his sense of touch. Clinical laboratory pro- 
cedures belong in the category with these instruments of precision. 


The purpose of all clinical laboratory work is to obtain certain 
information about the factors concerned in a patient’s condition that 
can not be acquired by the use of the unaided senses. This infor- 
mation must be reasonably correct, since by correlation of all the 
known facts the physician must arrive at a diagnosis, determine the 
prognosis and plan the treatment. If the laboratory data are unre- 
liable, it is obvious that it will hinder rather than help in reaching 
a correct conclusion. It is to be emphasized that laboratory data 
are only a part of the information necessary to arrive at a true 
interpretation of the patient’s problem. No matter how exact a 
laboratory procedure may be, it does not provide a diagnosis of the 
patient’s condition. It is equally true that correct interpretation of 
laboratory findings requires that the physician must be informed as 
to the possibilities and the limitations of laboratory determinations. 


There has been a gradual tendency toward the separation of the 
practice of medicine from the laboratory. When laboratory pro- 
cedures were few and comparatively simple, they were carried out 
by the practicing physician or in a laboratory directly under his 
control. As these technical methods became more numerous and 
more complex, the clinical laboratory emerged as a separate phase 
of medicine. Many practicing physicians have failed to keep abreast 
of the progress in clinical laboratory methods. They are unab!e to 
exercise critical judgment as to the value and probable correctness 
of laboratory data. On the other hand, the clinical pathologist is 
often completely absorbed in the details of laboratory investigation 
with little opportunity to become familiar with the patient’s clinical 
condition. The practicing physician needs to be brought closer to 
the laboratory and the laboratory worker should be brought closer 
to the patient. 


In considering the value of blood chemistry determinations in 
clinical practice, it is obvious that time does not suffice for a detailed 
review of the subject. A brief catalogue of the various methods 
and their clinical significance would be quite uninspiring. It would 
seem worth while, however, to cite certain examples of the impor- 
tant aid that the physician receives from blood chemistry determina- 
tions. The management of a case of diabetes probably affords the 
best example of the close correlation that should exist between the 
clinical laboratory and the practicing physician. 
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The mild diabetic presents a simple problem in ,diagnosis and 
therapy and a clinical diagnosis can usually be made on the basis of 
a history of progressive loss of weight, weakness, intreased appe- 
tite, thirst and polyuria. The presence of sugar in the urine is con- 
firmatory evidence. Proof is not conclusive, however, without the 
actual evidence of a diminished ability on the part of the patient to 
metabolize sugar. Renal diabetes may simulate the picture of dia- 
betes mellitus very closely, especially if the patient’s weight and 
strength have been depleted by severe dietary restriction in an effort 
to free the urine of sugar. Blood sugar determination also serves 
as a guide to prognosis and treatment. The rapid return of the 
fasting blood sugar to a normal level is, of course, indicative of a 
mild condition. Furthermore, the ultimate effectiveness of the treat- 
ment instituted can be gauged by observation of the blood sugar 
level. It seems certain that actual physiological recovery of the 
injured or overstrained island cells depends upon maintaining an 
approximately normal range of blood sugar. It is important, then, 
to be assured by periodic examination of the blood that the normal 
level is being maintained. 

In the group of so-called potential diabetics determination of the 
patient’s ability to metabolize a standard amount of carbohydrate is 
of diagnostic importance. Probably the most significant feature of 
the sugar tolerance tests for island function in normal individuals 
is the tendency to overproduction of insulin under the influence of 
the rapidly available glucose and the consequent fall of the blood 
sugar to below the fasting level at the end of two hours. Con- 
versely, the failure of the blood sugar to return to the normal fast- 
ing level at the end of two hours is more significant of impaired 
function than the actual height of the curve. The glucose tolerance 
test has more recently given evidence of over function of the island 
tissue in certain cases and has pointed the way to a rational dietary 
treatment of the milder cases of hyperinsulinism. In the more 
severe cases, usually associated with adenoma of island origin, sur- 
gical intervention is, of course, indicated. 

The severe diabetic presents a more difficult problem, particu- 
larly if in coma or a precoma state. A diagnosis can be arrived at 
clinically, as a rule, if one considers the character of the respiration, 
the general dehydration, the softness of the eye-balls and the odor 
of the breath. The most significant laboratory finding is not the 
height of the blood sugar, but the amount of decrease in the CO: 
combining power of the blood. Again, from the standpoint of treat- 
ment, it is not the blood sugar level that concerns us but the degree 
of acidosis. Treatment is directed, not to lowering the blood sugar, 
but to correcting the acidosis. Since diabetic acidosis results from 
the incomplete combustion of fat and the consequent accumulation 
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of such intermediate products of fat metabolism as beta-oxybutyric 
acid, diacetic acid and acetone in the blood, it becomes necessary to 
increase carbohydrate metabolism in order to correct this error. 
The treatment resolves itself, then, into the matter of giving suffi- 
cient insulin buffered with an adequate amount of glucose to insure 
this result. Blood sugar determinations at this point are important, 
not to determine how high the blood sugar may rise, but how low 
it may fall. Rapid utilization of large quantities of glucose will aid 
in the disappearance of the acid bodies from the blood but the 
patient must be safeguarded against the danger of hypoglycaemia. 
Of course, the usual measures for overcoming dehydration should 
be used. The urgency of the situation in a diabetic coma case can 
largely be gauged by the level of CO: combining power, and the 
effectiveness of the treatment administered can be determined by 
the same yard-stick. 

After the diabetic recovers from acidotic coma, the problem 
again becomes one of adjusting the patient’s diet and insulin dosage 
so as to maintain as nearly as possible a normal blood sugar level 
and to assure a normal fat metabolism. In diabetics, therefore, blood 
chemistry determinations are of inestimable value in determining 
the fact of diabetes, in arriving at the prognosis, and as a guide to 
correct therapy. 

Next to diabetes, certain blood chemistry methods are of most 
service in the study and treatment of the group of diseases that we 
classify as nephritis. In general, there may be a failure of the 
ability of the kidney to excrete the end-products of protein meta- 
bolism with a consequent elevation above the normal level of these 
products in the blood, or there may be a depletion of the total pro- 
tein of the blood with a resulting accumulation of fluid in the tissue. 
While there are a number of factors concerned in the production 
of the edema of nephritis, determination of the total blood proteins 
and of the albumin and globulin fractions may shed considerable 
light on a particular case. In edema due to protein starvation, the 
disturbed albumin-globulin ratio is rapidly corrected and the edema 
disappears on an adequate protein intake. The fact that in nephritis 
with edema high protein diet may not materially increase the blood 
protein nor favorably affect the edema suggests that the difficulty 
may be due to the inability of the body to manufacture the blood 
protein molecules from the protein fed. As has been recently 
pointed out, in cirrhosis of the liver with ascites this same disturb- 
ance of total blood protein and of the albumin-globulin ratio exists. 
Furthermore, high protein diet produces very little change in the 
protein level of the blood in these cases, 

Information obtained from a study of nonprotein nitrogenous 
substances in the blood is of more definite value. Due to a differ- 
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ence in the ease with which the several substances are excreted, 
certain conclusions can be drawn from the relative amount of in- 
crease of each. Creatinine, being readily excreted, its retention 
becomes a matter of considerable prognostic importance in chronic 
cases. In acute suppression of renal function this especial signifi- 
cance does not prevail. The level of urea retention may be useful 
as an index taken alone or in conjunction with the total nonprotein 
nitrogen or compared with the minute output of urea in the urine. 
The urea clearance test of Austin, Stillman and Van Slyke is one 
of the most important renal function tests available, since by means 
of it we can estimate the actual percentage of kidney tissue that is 
functionally active. By repeated determination of urea clearance 
over a period of time, considerable light is thrown on the rate of 
progression or recession of the kidney lesion. Mosenthal has re- 
cently pointed out that the ratio between the urea nitrogen and total 
nonprotein nitrogen in the blood is a valuable index of kidney func- 
tion and that the information thus obtained closely parallels that 
secured by estimation of urea clearance. With the method now at 
our command for studying the chemistry of the blood in nephritis, 
we can, in conjunction with clinical interpretation of such factors 
as the circulatory condition of the patient, the hemoglobin content 
of the blood, and the acuteness of the lesion, arrive at a reasonable 
interpretation of the degree of renal damage and its rate of progress. 
To a considerable degree we may also be guided in our therapy. To 
accurate chemical studies of the blood we certainly owe the over- 
throw of the a'most age-old fallacy of protein starvation in all 
forms of nephritis, 


Interpretation of variations in blood cholesterol is rather dith- 
cult, due to the wide range of normal values found and the diverse 
conditions that affect its level in the blood. While the accepted 
figures for normal blood cholesterol are 150-200 mg. per 100 c.c., 
actually a much greater variation is found in apparently normal 
individuals. Since cholesterol is distributed throughout the body 
there is censiderable reserve to draw upen so that a marked decrease 
is not likely to occur except in severe starvation, prolonged febrile 
states, or in conditions associated with wasting, such as advanced 
malignaney and hyperthyroidism. 


Increase in blood cholesterol has been noted in a great variety 
of condtions, for examp!te, the hypothyroid state, diabetes, chole- 
lithiasis, arteriosclerosis, late pregnaney, certain forms of nephritis, 
hypertension, infectious jaundice, and rickets. In all of these con- 
ditions the character of the diet further intluences the cholesterol 
level, Determination of blood cholesterol is probably most useful 
inthe study of the diabetic, and may be accepted as an index of the 
severity of the disease and as a guide to the efficacy of treatment. 
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In nephrosis, hypercholesterolemia is an almost constant finding 
and is of considerable diagnostic significance, taken in conjunction 
with the other characteristic findings. The interpretation of its high 
level in the blood in this condition is not clear. In glomerular 
nephritis with a nephrotic component a high blood cholesterol is 
frequently found. 


Determination of cholesterol in patients with disturbed thyroid 
states may be very helpful since it has been pointed out that there 
is an increase in cholesterol in hypothyroidism and a marked de- 
crease in hyperthyroidism. This decrease, in general, is propor- 
tional to the rise in the metabolic rate. In the so-called asthenic 
type of hyperthyroidism the level of cholesterol may be a more 
accurate guide to the patient’s actual condition than the metabolic 
rate. It has been noted that in uncomplicated jaundice of liver 
origin, whether obstructive or non-obstructive, the blood cholesterol 
is high. In acute lesions of the liver, whether toxic or infectious, 
accompanied by destruction of liver tissue, the blood cholesterol is 
low. Cholesterol determination may thus have a very definite 
prognostic significance and is especially important in jaundiced 
patients on whom surgical intervention is contemp!ated. 


C©uantitative estimation of serum bilirubin is frequently of clin- 
ical importance. In untreated cases of primary anaemia it is uni- 
formly high. It may serve to differentiate this form of anaemia 
from ancemia associated with carcinoma of the stomach. It is also 
an index of response to liver therapy. Routine estimation of serum 
bilirubin during a course of arsphenamine therapy serves to warn 
the physician of beginning liver injury. A transitory rise in serum 
biiiubin frequentiy follows acute bi:iary colic and helps to differ- 
entiate this condition from other causes of upper abdominal pain. 
Daily studies of the serum bilirubin level in cases of suspected 
obstruction of the ccmmon duct will point to continued obstruction 
or relief from obstruction before other clinical evidence makes this 
apparent. 

In normal individuals the concentration of serum calcium is 
remarkably constant. Caicium in the serum exists in two forms, 
name.y, ca'cium bound to protein, and diffusible calcium. It is be- 
iieved that this second fraction is the important one from the stand- 
point of clinical effect. Consequently, determination of total cal- 
cium may be of little value unless divided into the two fractions. 
Technical d fficulties in determining the amount of diffusible calcium 
have prevented the general clinical appiication of the knowledge 
thus obtainable. Recently McLean and Hastings have shown that 
the amount of calcium bound to the protein is proportional to the 
total serum protein. Thus by determining the total serum calcium 
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and serum protein the amount of diffusible calcium can be estimated. 
They find the normal range of diffusible calcium to be 4.25-5.25 
mg. It is obvious that there may be considerable variation in the 
total calcivm without significant change in the diffusib'e fraction, or 
that the diffusible fraction may be affected with little change in the 
total amount. 

Important changes in serum calcium are associated with dis- 
turbance of parathyroid function with variation in the amount of 
serum protein and with vitamin deficiency or excess. The low cal- 
cium in advanced renal insufficiency is due partly to the lowered 
serum protein and partly to retention of phosphates by the injured 
kidney. Parathyroid dysfunction is definitely reflected in the ca'cium 
level of the blood. 

Of great interest are the group of conditions associated with 
hyperfunction of the parathyroid. Here the blood calcium level is 
raised even though calcium intake is limited. Calcium is withdrawn 
from the reservoir in the bones to increase the amount in the blood. 
Furthermore, it may, under these conditions, be laid down in other 
tissues, notably in the lungs and the kidneys. It is interesting to 
note that in hyperparathyroidism with diminished renal function 
due to deposits of calcium in the kidney, there is a secondary rise 
of serum phosphorus. Therefore, the rather unusual condition pre- 
vails of an associated high serum calcium and serum phosphorus. 
In such a case recently studied the serum calcium was 14.9 mg. and 
the serum phosphorus 4.3 mg. It may be said that our views as to 
the importance of calcium determinations from the clinical stand- 
point will have to be revised on the bas's of more complete observa- 
tions on the level of the diffusible fraction in various clinical con- 
ditions. 

Determination of uric acid is rather infrequently of clinical 
value. Since it is less easily excreted than either urea or creatinine, 
it is often the first of the nitrogenous products to be retained. It 
may thus ke indicative of beginning renal failure. Gout, while a 
comparatively rare condition, occurs frequently enough to lend value 
to determination of uric acid. During the study of over eight thou- 
sand cases in my office true gout has been encountered nine times 
with a level of uric acid of 5.4 mg. per 100 c.c. to 8.0 mg. per 100 c.c. 

While bromide in appreciable quantities does not naturally occur 
in the blood, cases of excessive bromide retention are frequently 
seen. Most of these cases are among the group of elderly indi- 
viduals with cardiovascular disease. The clinical symptoms of 
bromidism are often confused with those of cerebral arteriosclerosis. 
During the past seven years twenty-four cases of bromidism with 
retention of bromide in the blood of from 150 mg. to 550 mg. per 
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100 c.c. have been encountered in my office. In several instances 
where mental deterioration has been ascribed to circulatory changes 
in the brain, remarkable recovery followed elimination of the 
retained bromide. 

In presenting these examples of the aid that can be rendered 
clinical medicine by the laboratory, no attempt has been made at 
completeness. It is sufficiently evident, however, that in a wide 
variety of conditions effective help can be obtained by the alert and 
informed physician from biochemical data. Two things are re- 
quired. Accurate and conscientious work on the part of the labora- 
tory worker together with intelligent interpretation of laboratory 
findings and their proper correlation with all the clinical facts by 
the physician. 


TISSUE TECHNIC—RAPID PARAFFIN 
SECTIONS 


By HINTON F. MILLER, L.T. 


From the Clinical Laboratory of the Livermore Sanitarium, 


Livermore, California 


That no single method of tissue sectioning is perfect under criti- 
cism from every angle is readily admitted by every pathologist and 
technician. Individual preferences and requirements govern this 
branch of medical technology so completely that there are almost 
as many tissue technics as there are technicians. The method pre- 
sented herewith has as an objective the production of thin well- 
stained paraffin sections, satisfactory under critical inspection, in 
less than four hours. 

Frozen sections offer speed; tissues may be cut, stained, and 
examined within fifteen minutes. However, pathologists who use 
this method must accustom themselves to thicker sections and rather 
poor stains in many cases. Many variations of this method are used: 
previous fixation of the tissue in formalin (which adds 6 to 24 hours 
to the time required) ; boiling or heating in formalin or water be- 
fore freezing ; and minor differences in detail too numerous to men- 
tion. Though many frozen tissue methods are claimed to give 
“permanent” sections, most of them fade or deteriorate after a few 
months. Two persons who agree on an ideal staining method for 
frozen sections are seldom found. 

Paraffin sections can be cut thinner than either frozen or celloidin 
sections. Most routine methods using paraffin as the embedding 
medium require at least three or four days for the processes of 
fixation, dehydration, embedding, cutting, and staining. By using 
10% formalin in 95% alcohol as a fixative, dehydration is started 
during the fixation process, and time saved thereby. Attempts to 
hurry formalin fixation by heating and other means usually give 
inconstant results. 

The technician finds himself faced with these facts: frozen sec- 
tions cannot be equalled for speed and though the results are not 
always perfectly satisfactory and the sections do not keep well, the 
method_is advantageous at times; where speed is not essenti:.', para- 
ffin sections are usually preferred as the results are uniformly better 
and the sections keep well. 

A variety of fixatives lend themselves equally well to paraffin 
methods—formalin, Zenker’s fluid, and many others. For rapidity 
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of fixation, Carnoy’s solutions outstrip all others. Carnoy’s solution 
No. 1 has the following formula: 


Absolute ethyl alcohol................ 6 parts 
3 parts 
Glacial acetic acid......................-. 1 part 


This solution must be prepared in a dry container and kept away 
from water. Tissues placed in it should be washed in a_ small 
amount of alcohol if wet. The solution should be prepared in small 
quantities just before using, as it soon spoils. The bottle containing 
it should be stoppered during the fixation process to prevent absorb- 
tion of water from the air; and at least 25 cc. of the fixative used 
for each block of tissue. One-half hour is required for fixation of 
blocks of tissue 2 mm. thick. Tissues should not be left in the 
solution longer than three hours. 


For special staining methods usually requiring Zenker fixation, 
Carnoy’s solution No. 2 is recommended. To prepare solution No. 
2, saturate solution No. 1 with mercuric chloride. The same direc- 
tions for fixation apply to both solutions. The staining results 
obtained with Giemsa’s, eosin-methylene blue, phosphotungstic acid 
hematoxylin counterstained with Mallory’s aniline blue-orange G, 
and other stains after fixation in Carnoy’s solution No. 2 are strik- 
ingly beautiful. In the staining process after fixation with this 
solution the sections must be placed in an iodine solution followed 
by a so‘ution of sodium thiosulphate just before the staining begins 
to remove the precipitate which occurs with all mercuric chloride 
fixatives. This iodine-hypo treatment is not necessary after Car- 
noy’s No. 1. 


A few years ago a twenty-four hour rapid paraffin method using 
Carnoy’s fixative No. 1 was devised by R. W. French (1) of the 
Army Medical Museum. The method which follows is a modifica- 
tion of the French method. The total time required, from the time 
the fresh tissue is received until the finished slide is ready for exam- 
ination, is less than four hours. There is very little shrinkege. 
With the average tissues, four and six micron sectiens are readily 
cut. The sections stain beautifully. The author has in his posses- 
sion sections prepared eight years ago by this method which sti!l 
show a sharp, clear-cut, unfaded stain and perfect preservation. 
The method cannot offer the speed of frozen section methods; but 
when thin well-stained sections suitable for demonstration or photo- 
micrographic purposes are needed and speed is essential, it may be 
found useful. 
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Rapip PARAFFIN SECTIONS. 


1. Cut blocks of fresh tissue about 2 millimeters thick—no 
thicker, as the Carnoy fixatives cannot be used for heavy blocks or 
gross specimen fixation. If the tissue has been placed in water or 
salt solution before receipt, wash the blocks with 95% alcohol. 
Tissues previously fixed with formalin or other fixatives cannot be 
used. 

2. Fix in Carnoy’s solution No. 1 for one-half hour, 

3. Wash blocks in absolute alcohol. 

4. Absolute alecohol—one-half hour. 

5. Absolute alcohol (fresh change)—1 hour. 

6. Chloroform at 37 degrees Centigrade in incubator—one-half 
hour. It is important here that the blocks be placed between two 
small pieces of clean screen-wire fastened together with a paper clip 
so that they will be sufficiently weighted to sink to the bottom of the 
chloroform. Otherwise they will float on top of the heavy chloro- 
form and the alcohol will not be so completely removed in one-half 
hour, 

7. Paraffin at 56 degrees Centigrade—1 hour. 

8. Block in paraffin, cool in ice water, and cut sections 4 or 6 
microns thick. 

9. Fix sections to slide with Mayer’s glycerin-albumin mixture 
and dry out thoroughly by placing them in the paraffin oven for a 
few minutes. The slides must of course be laid flat or the sections 
will slip off when first placed in the oven. 

10. Staining process begins. Chloroform—l1 minute. 

11. Acetone—30 seconds. 

12. Acetone—15 seconds. 

13. 50% acetone—15 seconds. 

14. Water—1 minute. 

15. Hematoxylin—Harris’, Delafield’s, or like preparation— 
time varies. With fairly intense stain about one minute. 

16. Differentiate in 1% HCl in 70% alcohol. 

17. Water slightly alkalinized with ammonia—30 seconds. (Use 
about 8 drops of 28% ammonium hydroxide to a Coplin jar of 
water. ) 

18. Water—1 minute. 

19. 0.5% eosin in 25% alcohol—1 minute. 

20. 95% alcohol—15 seconds. 

21. Absolute alcohol—30 seconds. 

22. Absolute alcohol—1l minute. 

23. Xylol—1l minute. 

24. Xylol—1l minute or longer as convenient. 

25. Mount in xylol-balsam, or other mounting medium, 
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This method, as with most other methods, can be modified 
slightly in many ways and still give good results. In steps 3, 4, and 
5 above acetone may be used instead of absolute alcohol in the 
dehydrating process; but the author prefers to use alcohol as ace- 
tone causes shrinkage and makes the tissues rather brittle. In step 
6, I prefer chloroform to other clearing agents, as benzine, toluene, 
or xylol. Xylol may be substituted for chloroform in step 10 if the 
time be lengthened to 3 minutes; in steps 11 and 12, absolute alcohol 
may be substituted for acetone and 95% alcohol used instead of 
50% acetone in step 13. In steps 21 and 22, it is possible to use 
acetone after certain stains (Weigert’s iron hematoxylin counter- 
stained with Van Gieson’s acid fuchsin—picric acid being one) but 
absolute alcohol is best following eosin, safranin, orange G and 
similar dyes as acetone will almost completely extract them. 

Other staining methods may of course be substituted for the 
hematoxylin-eosin stain given above. When it is desired to employ 
special stains, as those *for which Zenker fixation is recommended, 
Carnoy’s solution No, 2 may be substituted for No. 1. The only 
change necessary in the procedure is the insertion of the following 
steps between steps 14 and 15 above: 

14a. Lugol’s solution—5 minutes. 


14b. 5% aqueous sodium thiosulphate—until iodine color dis- 
appears. 


14c. Water, two or three changes—I1l minute each. 
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PROBLEMS OF THE TECHNICIAN IN THE 
SMALL LABORATORY* 


By MYRA C. EFFINGER, B.S., M.T. 


Altoona, Penna. 


Suppose we try to visualize a technician working alone in the 
laboratory of a small hospital, presumably in one of the smaller 
towns. Perhaps the hospital is too small or financially unable to 
employ a full-time pathologist. And, because it is a small hospital 
there are no internes employed who with their comparatively recent 
training in the laboratory subjects can quite often give very helpful 
suggestions. 

We know that the people in this world are much the same phys- 
ically whether they live in the great city or small town. Conse- 
quently they are prone to the same diseases no matter where they 
may reside. Therefore the small hospital must have a technician 
who is just as well prepared to face difficulties as one who might be 
employed in the large city hospital. Or perhaps she ought to be 
even better prepared than the average technician as her duties are 
not simply one phase of laboratory work but are decidedly gen- 
eralized. What a great responsibility is hers! 

There seem to be a great number of problems which can arise 
in the small laboratory. Even the most simple procedures can some- 
times appear like unsurpassable mountains. Urinalysis can offer 
difficulties in albumin tests, especially the turbidity tests if one is 
not accustomed to that particular method. False positive sugar find- 
ings can make themselves troublesome at times if it is not realized 
that the reduction of the solution has been caused by lactose, pen- 
tose, homogentisic acid or sometimes after the ingestion of some of 
the antipyretic drugs. Or it may be the fault of the solution itself 
if it has been kept too long and one is not careful to make sure that 
reducing substances are not already present before the addition of 
urine. 

Blood counting, another common bit of technic can offer its 
difficulties chiefly with the red counting diluting fluid. Normal salt 
solution, a very simple diluting fluid to use can cause a lot of extra 
labor at times and this usually happens when there are a lot of 
counts to be made. If the salt solution is not kept fresh in the con- 
tainer it is no longer 85% and can become hypertonic through 


* Read before the Third Annual Convention of the American Society of 
Clinical Laboratory Technicians, Atlantic City, New Jersey, June 10-12, 1935 
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evaporation. The growth of bacteria and molds can cause a change 
in the pH. The disastrous result is a considerable lowering of the 
erythrocyte count and is more apparent the longer one waits to 
count the cells. The finding of a high hemoglobin and very low 
red count in a patient which this does not seem to fit as a diagnosis 
promptly brings to mind that there must be an error in the results. 


There are so many occasions in which the correct and honest 
performance of a blood count has meant a tremendous lot to the 
life of the patient. Results of a white count may decide whether 
or not a patient shall be operated upon. Then too, symptoms may 
be very misleading to the physician in charge. Here is a patient 
suffering from what appears to be a spinal cord lesion. He is 
unable to co-ordinate the muscles of his hatds and feet. After 
being treated for something very different thah the actual disease a 
complete blood count is ordered. A diagnosis of pernicious anemia 
may result and treatment is started in the right direction. 

There must also be ability to recognize abnormal blood cells in 
doing the d‘fferential count. If white cells are misnamed the leuke- 
mias might be missed and the physician will have quite a different 
diagnosis for his patient. 

A technician might be employed in a small laboratory but that 
does not mean that she needs to drift down into a 1ut by doing the 
same tests day after day in a mechanical fashion. Why not’ keep 
alert mentally and each time a test is performed think of what is 
taking piace in that reaction. Do not be satisfied to simply obtain 
a numerical figure for a result. If the technician is unabie to fol- 
low the reactions that were necessary to obtain the final result, it 
is her duty to put forth the effort to learn what is taking place. It 
is ever so much easier to get out of difficulties if one knows what 
can go wrong with a test. 

Often times we think that we know quite perfectly what a cer- 
tain text book has to say about some method. By reading that text 
again we may discover some little phrase that has escaped our 
notice before and is the very idea that will give light on some difh- 
culty. So it is that with constant reading and study of new texts as 
well as oid ones explanations can sometimes be found for perpiexi- 
ties. 

Perhaps chemical tests can offer some of the most baffi:ng prob- 
lems at times to the technician. One cannot have too much training 
in chemistry for some of the procedures that are required. If one 
does not have a thorough knowledge of what is taking place in 
some of the chemical tests, consequently, he or she is not going to 
know where to begin to look for the trouble when resuits do not 
turn out as they should. 
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Blood urea determination by the Karr method while a compara- 
tively easy test to perform and quite a frequent test to be ordered, 
seems to have a great many difficulties at times. Sometimes one 
can try and retry to perform this test and each time the results are 
just as unsatisfactory as the previous time. There have been times 
when a new buffer solution seems to cure the difficulty. Then again 
the urease has not been used up quite so rapidly as usual and it has 
become too old and fails to ferment as it should. Somebody may 
have accidently picked up a pipette that had been used for some- 
thing else and used it to pipette the standard solution. Of course 
the color fails to develop as it should and if a comparison is at- 
tempted the resuits are erroneously high. Nessler’s solution can 
give unsatisfactory results if it is not properly prepared. If made 
according to the Folin-Wu method it seems to produce more unsat- 
isfactory resuits at times as it may not have been titrated accurately. 
The Bock-Benedict method although simpler to prepare is a more 
expensive one. Since the addition of gum ghatti is being used a 
much clearer solution results, due to its holding in suspension some 
of the protein which was not all precipitated in the preparation of 
the filtrate. 


The use of absolutely clean glassware is quite essential in this 
test. Cleaning the glassware frequently with nitric acid seems to 
remedy some of the previously unsatisfactory results, 


One should have a good foundation in chemistry. The first 
principles of chemistry are not adequate for all that one must be 
able to master in chemical determinations. Chemistry beyond that 
of high school is necessary for the preparation of normal or frac- 
tional normal chemical solutions which so often are the buiiding 
stones in tests and preparation for tests. If normal so-utions are 
not accurate and occasionally checked for the normality factor, 
accurate results cannot be expected. 


Physical chemistry is taking its place in the foreground. To 
have a working knowledge of it is quite an advantage many times. 
The potentiometer, a rather complicated p.ece of mechanism is a 
very useful instrument in determining the hydrogen ion concentra- 
tion of strong and weak acids. The pH range of indicators can be 
determined. Knowing the pH range necessary for the growth of 
certain bacteria, media can be prepared with a suitable titration. 
The purpose and use of buffers is learned in physical chemistry. 


Another outstanding fact that is gleaned from physical chem- 
istry is the plasmolysis of salt and its use in normal salt solution as 
well as hypertonic and hypotonic solutions. This can be especially 
applied to the Kline test. Crystalloid and colloid substances which 
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also belong to the realm of physical chemistry are quite outstanding 
in the Wassermann reaction. 

The Wassermann reaction, quite a lengthy and complicated test 
to perform can offer a great many problems for thought at times. 
If one cannot picture what is taking place in the reaction surely he 
or she will be at a loss to know how to combat the difficulty. With 
a clear vision of the changes occurring one can cope with situations 
that are not normal; and with this good understanding, one is able 
to prepare antigens and if they do not react properly it is possible 
to make the necessary changes to bring about the correct results. 

However, troubles do not always occur in the more complicated 
ingredients. One may think that it is the fau't of the hemolysin 
when a new lot of sheep cells will clear up the difficulty. 

There is no point to be gained in being satisfied with knowledge 
of only one method for each test. Knowing a second method for a 
test can be a great comfort in time of trouble. With the ability to 
master two methods for one test it is possible to checks results 
when they seem to be unsatisfactory. The comparatively same re- 
sult obtained by two totally different methods is surely a proof of 
the correctness of that result and quite a satisfaction as well. 

How fortunate it is to work in the small hospital which emp!oys 
a part-time pathologist who visits two or three times a week, de- 
pending upon the distance he must travel to get there. These 
visiting days are often looked forward to as very welcome ones, 
since the technician can ask questions regarding laboratory prob- 
lems other than histopathology. Usually these visits are for the 
soie purpose of reading tissue slides made from the tissues he has 
cut from the gross specimens at his last visit. Getting ready for 
these visiting days often means that one works under a great deal 
of strain in an effort to have those tissue slides prepared in a satis- 
factory manner and at the same time keeping up with the other 
work to be done. 

So often when one promises to have a tissue slide ready for a 
designated time, that is the very tissue that has failed to embed 
well and sectioning is difficult. And if it be a paraffin section most 
likely that very time it will fail to remain on the slide. It gives one 
such an inadequate feeling not to be able to produce that finished 
section at the expected time, thus holding up that particular pa- 
tient’s diagnosis. 

There are some smaller hospitals which do not seem to be vitally 
interested in microscopic tissue examination. In such hospitais the 
one or two surgeons on the staff when operating upon a patient are 
satisfied with their gross clinical findings. Most likely they continue 
to have a fixed opinion when looking at a tissue section from that 
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patient. At the same time a microscopic diagnosis might make an 
entirely different picture for that patient’s future. 

Problems from a different source sometimes arise in the lack of 
necessary materials for work. One may have all the essential 
knowledge and plenty of text books as references, but with a lack 
of some needful chemicals, that test cannot be performed. This 
usually happens when a request is received for some unusual pro- 
cedure. Being in a small laboratory where there is not sufficient 
space to keep more reagents than ordinarily used, one is handicapped. 
Then too, one cannot phone down town to a chemical supply house 
for help, for there is no such place in the small town. Usually the 
local drug stores do not happen to have the much wanted chemical. 
One’s enthusiasm wanes considerably at this point after being quite 
excited over trying some unusual or altogether new test. 

There are those institutions that are quite ready to help one out 
of these difficuities by offering to get what is needed. But in those 
institutions that do not have a laboratory budget, there is sometimes 
an unwillingness to spend money on the things which are not abso- 
lute necessities. The lack of a laboratory budget occasionally with- 
holds the getting of apparatus which would so often be a great 
scurce of time saving, especially when one is alone. The remedy 
for this is to be ever resourceful with what one has at hand. 

As a final problem may I mention one which is the most impor- 
tant, that is the prob'em of carelessness. There are those tech- 
nicians who seem to acquire a carefree spirit as time passes and 
they have been in the work several years. The physician who 
receives the reports on the laboratory examinations of his patient 
thinks of those figures handed him as the honest result of work 
conscientiously done. An error in arithmetic can change results 
tremendously. Let us try to do our work sincerely whether we are 
employed in the large laboratory or the small one. 


THE A. S. C. L. T. QUESTIONNAIRE 
2. HEMATOLOGY AND BLOOD TRANSFUSIONS 


By SISTER M. JOAN OF ARC WILSON, R.S.M., M.T., and 
CHARLES E. BRAMBEL, PH.D. 


From the Department of Laboratories, Mercy Hospital, and the Department 
of Zoology, John Hopkins University, Baltimore, Md. 


A great diversity of technical procedures in the various divisions 
of clinical pathology was found in the questionnaires returned by 
the miscellaneous group of institutions representing a rough cross 
section of the country. The information was summarized and as- 
sembled in a series of graphs. A number of clinical procedures 
was selected and studied with reference to the percentage of insti- 
tutions using them and, at the same time, indicating in the plotting 
the diverse methods that were reported. In this way it is possible 
to ascertain at a glance the relative extent of the applicability of 
the particular procedure throughout all the institutions answering, 
and those not reporting. The total length of the block in nearly 
all instances represents 100% of the answering institutions; in a 
few cases the blocks exceed 100%. This discrepancy is accountable 
by the fact that more than one method is employed by a given 
institution. The blocks are subdivided into smaller units, the 
lengths of which represent the percentages of the individual deter- 
minations. Thus the various methods for a given procedure may 
be compared with each other and an index of its popularity obtained. 
We wish to emphasize, however, that although the higher per- 
centages may indicate predominating methods, undoubtedly in most 
instances the smaller figures may suggest more recent advances. In 
the blocks marked “Miscellaneous” are included all those special 
tests reported from only a comparatively small number of institu- 
tions.* 


Figure 1 demonstrates the great diversity of methods reported 
from the different hematology departments. 


We have used the word “Routine” to specify the procedure 
regularly followed under the associated headings. The routine blood 
picture in 77‘¢ of the institutions consists of hemoglobin value, and 
erythrocyte, leukocyte, and differential counts; while in 5%, addi- 
tional tests are included; and in 18%, only a few of these deter 
minations are made. Though Wright’s stain is used for the blood 
smears in 934% , the rema‘nder have selected five other stains for 
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this routine. Of the nine special stains used, Giemsa is apparently 
the most popular. In the 92% reporting platelet counting, eight 
different technics are used, Wright and Kinnicut showing the higher 
percentage. 

Though the majority reported Cutler’s 1 ml tube for the sedi- 
mentation rate, the 5 ml tube is used almost as extensively, and a 
number of other methods will be noted in smaller percentages. 

It is with satisfaction that we find the great majority of labora- 
tories are not contenting themselves with quantitative changes in 
estimating white cell response to infection. Of the various methods 
used to establish qualitative polynuclear neutrophile changes in 
infection we have grouped the different indices in one section, and 
we find that Schilling holds precedence over all the other methods. 
His Index is now reported in 85% of the laboratories, in 41% of 
which it is used routinely ; while the use of the once popular Arneth 
Index has dropped to 26%, and 23% of this only on special order 
Cooke’s classification is reported by a still smaller number. Con- 
trariwise the Degenerative Index, evaluating cytoplasmic changes, 
is apparently finding increased favor with the clinicians. In the 
30% reporting Volume Index, ten different investigators are fol- 
lowed, Haden-Sanford by a few more than Wintrobe, and the others 
by fewer still. Very few of these laboratories are now measuring 
the individual cells by micrometric or halometric methods. 

For estimating the coagulation time of blood, Sabraze’s capillary 
tube is used by 65%, though many laboratories check with one of 
the other methods; and of the 55% using Sahli’s Haemometer, 
many also use other apparatus. 

It was interesting that only 97% reported any incidence of 
sickle cell anemia; the highest figure given was 7.2% in seven hun- 
dred and eight patients, the majority reporting only an occasional 
case, and two institutions stated they had found this condition in a 
white patient. 

About two-thirds of those who search for Malaria parasites 
demonsrate this organism by Wright’s stain, the remainder using 
either a different stain or the more complicated methods. 

As shown in Figure 2, our survey revealed very strikingly that 
the greater number of blood transfusions are given in the operating 
room ; however, the tendency to organize a transfusion unit directly 
connected with the clinical laboratory has been carried out by 12% 
of the institutions. It appears that more use the indirect than the 
direct method, though a still greater percentage use both. The 
“reaction” reports were both interesting and variable: 16% _ re- 
ported, ‘“‘No reactions”; 18% , “Only a few”; and 1%, “High per- 
centage.” Others gave definite figures, as follows: 
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Method not given—0.1% to 59% reactions 
Direct method —0.1% to 30% reactions 
Indirect method —0.1% to 90% reactions 


~ 


In conjunction with the reactions an additional question was 
asked as to the method of cleaning the apparatus, and forty-one 
different procedures were reported.** It was found necessary to 
plot some of the data for transfusions with reference to bed capa- 
city since certain significant facts become apparent which would 
otherwise be masked. Figure 3 was charted with reference to the 
total number answering rather than in terms of percentages. In 
this graph are also included charges for the miscellaneous divisions. 


We found that the greatest number of transfusions, or a maxi- 
mum of nine hundred in 1934, were given in the group of 200-300 
bed capacity, in which group also the greatest increase per annum 
was shown (90% ). 

For typing the blood, the bulk quantity of stock sera varies from 
the capillary tube to 200 ml, the majority using the smaller amounts. 
The Moss classificaticn of blood types is still preferred by 60% of 
the laboratories, and with this system, 31% rule out Type IV as 
universal donors in the presence of agglutination of recipient’s cor- 
puscles in a 1-10 dilution of donor’s serum. Eleven percent always 
use the same type as the patient, and 0.7% always match direct 
without previous typing of the bloods. Though Types II and III 
sera are universally used for ascertaining the blood types, only 
36% reported checking with Type ITV (Moss). 

The reports showed considerable variation in the time limit for 
both typing and direct matching before final reading: in the former, 
anywhere from two to sixty minutes, and in the latter, one minute 
to twelve hours. However, the greater number make the decision 
between fifteen and thirty minutes for both readings. The internes 
are responsible for the blood typings in only 9% of the hospitals. 


Ten percent gave no report of any additional preliminary exam- 
ination of the donor’s blood, others reported either complement 
fixation or precipitation tests for lues, and 28% included supple- 
mentary tests, predominatingly the hemoglobin estimation. 


Sodium Citrate seems mostly favored as a diluent for the cor- 
puscle suspension, but the concentration was reported in eight varia- 
tions from 1% to 5%. This salt is also used almost exclusively 
as anticoagulant for the transfusion blood, though other prepara- 
tions were given by a few. 

*In answer to the query as to the methods an1 value of additional tests 
used in hematology, we report the following data as it was given to us: 
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Bleeding Time 3% 
Clot Retraction Time Reported by 2% 
Calcium Time 0.8% 
Prothrombin Time 1% 


Each of the following was reported by only one institution: 

Gibson chart on all appendices, pneumonias, and infection cases. 

Daily comparative hemoglobin as index of dehydration relative to blood volume. 

Blood for detection of Trichinella Spiralis larvae. 

Blood serum indican: of great value in diagnosis and prognosis in Bright's 
Disease. 

Weiss tube for macroscopic examination of blood. 

Filament-Non-Filament count of Farley, St. Clair, and Reisinger. 

Pels Macht Test: of value in pernicious anemia. 

Formol-gel Test: of value in kala-azar. 

Heise method for blood alcohol: extremely valuable. 

Blood pH. 

Calculation of Corpuscular Constants. 

Cummer’s method for Color Index: of value in P. A. Cummer’s method for 
Blood Volume. 

Differential counts of serum from Chicken-pox lesions as compared with dif- 
ferential blood counts: shows high percent of eosinophils. 

Wintrobe’s Related Indices. 

Wiseman Lymphocytic Index on Wright's Giemsa smears (M/L Index). 

Glycolysis test for differentiation of polycythemia. 

Heterophile Antibodies in Infectious Mononucleosis. 

Study of some of the factors influencing the sedimentation test. 

Use of dilute HC1 as a diluent for counting leucocytes. 

Capillary resistance test of Hecht, modified by Dalldorf: valuable in nutri- 
tional anemias and purpuras, etc. 

Prevention of rouleau formation and undue auto-agglutination and swelling of 
the leucocytes. 


** In the laboratory with which the authors are associated, after introduc- 
ing Lewinsohn and Rosenthal’s technic for cleaning of transfusion apparatus, 
the reactions have been reduced to a minimum. 

The Nassau Hospital, Mineola, Long Island, N. Y., outlined a procedure 
very similar to the above and reported. “No reactions definitely attributable to 
transfusions.” This is a hospital of 210 beds, and 215 transfusions were given 
in 1933. 


PIONEERS IN MEDICAL TECHNOLOGY 


Justus Freiherr von Liebig 


(1803-73) 


Justus Freiherr von Liebig (pro- 
nounced Fun Lee-big) was a Ger- 
man chemist born at Darmstadt. 
He became professor of chemistry 
at the University of Giessen, trans- 
ferring to Munich in 1852. As the 
inventor of the extract of beef and 
the prepared infant food, his name 
is widely known. 

He was one of the principal 
founders of physiologic chemistry 
and of the chemistry of carbon 
compounds, and was the originator 
of laboratory teaching in chemical 
science. The chemical tendency in 
modern experimental physiology, 
which led to the magnificent work of Claude Bernard and Pasteur, 
Was initiated by Liebig. Liebig’s most important contributions to 
medicine were his discoveries of chloral (1832) and chloroform, 
his study of uric acid compounds, his method of estimating. urea. 
His famous book on Organic Chemistry in its application to physi- 
ology and pathology was the first treatise on the subject of “meta- 
bolism” and did more than anything else to popularize that science. 


When Liebig began to teach there were no public chemical lab- 
oratories in Germany. By his initiative one was established at 
Giessen; and from that have grown the physical chemical labora- 
tories of the German and other universities. 


Editorial 


TRIALS AND TRIBULATIONS OF THE 
TECHNICIAN 


To the layman and the outsider the life of the technician appears 
glamorous and romantic and one to be particularly envied. They 
see him going about his duties in the laboratory or hospital charm- 
ingly garbed in white raiment, engaged in scientific work with test 
tubes or microscope in an intellectual setting that radiates content- 
ment with his happy lot. How different this poetic picture is from 
the drab prosaic reality only you in this professison, who are coping 
daily with difficult problems, can testify to the contrary. By your 
kind invitation, I shall discuss briefly a few of the embarrassing 
situations that arise in the course of your work and endeavor to 
arrive at a way of amelioration if not of a solution. 

Some of the problems to be considered have come under our 
observation in the course of daily contact with technicians in hos- 
pital rounds while others are culled from actual queries submitted 
by technicians to the Registry which, as you are aware, has always 
taken a deep interest in the welfare of our certificate holders. 

1. Long Hours—This plaint is heard mostly in the smaller hos- 
pitals that cannot afford or do not choose to employ more than one 
technician. For proper work there should be a ratio of at least one 
technician to every fifty patients. Fatiguing exertion is not con- 
ducive to exactness nor to health. Proper represenfations, particu- 
larly on the part of the laboratory director, should be made to the 
hospital administration against this evil to the end that the laboratory 
technician be protected against overwork and provided with ade- 
quate hours of rest and relaxation. 

2. Low Compensation—The next complaint and one closely 
allied to the preceding one is that of low compensation. This is 
indeed a difficult situation to handle and is bound up with the gen- 
eral question of salaries of both skilled and unskilled labor that is 
engaging the attention of economists, politicians, and social workers. 

‘he problem is still further complicated by the fact that the vocation 
of technician, like that of the nurse or even the institutional physi- 
cian, is in an enirely different category from that of other workers 
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inasmuch as they are engaged in a humanitarian service where 
weapons for raising wages used in the business or industrial world 
cannot very well be applied. Under the present economic regime, 
the enlightened laboratory director can be of service to the tech- 
nicians in improving their financial status. Knowing their worth, 
he should be the intermediary with the administration for proper 
compensation of the laboratory personnel. The aim of the Registry 
in having technical positions filled only by competent persons who 
have received proper preliminary education and subsequent adequate 
training will eventually under the law of supply and demand create 
salaries for the workers corresponding to those in other fields re- 
quiring a similar foundation. Incidentally, the Registry is discour- 
aging the reprehensible practice of so-called interne students and 
volunteer technicians and is thus creating a legitimate paying field 
for the properly trained worker. 


3. Social Level of the Technician—To the philosophical ob- 
server the existence of a mild caste system in hospitals may appear 
childish but whether a technician is on a par with a supervisor or a 
nurse is, to the one involved, a more serious question than com- 
pensation as it affects the innermost sensibilities and self respect of 
the particular individual. For instance, where should the tech- 
nicians sit at the table in the dining room or where should they be 
assigned quarters’ Far be it from me to assume the functions of 
an arbiter on etiquette as so much depends on the background and 
culture of the respective technician. In general it may be said that 
his educational requirements and training places the Laboratory 
Technician in a position of dignity and respect and will inevitably 
work out to his advantage in the institutional hierarchy. 

4. Lack of Sufervision—This defect is manifest in hospitals in 
the smaller communities where there is no directing clinical path- 
ologist or where such a position is assumed by a clinician who is not 
familiar with laboratory procedures or interpretation. Technicians 
properly complain of the enormous responsibility thus thrown on 
them which should be rightly borne by the clinical pathologist. En- 
deavors are now be:ng made to remedy this situation by extending 
to this type of hospitals the services of part time pathologists who 
will periodicaily visit the respective institutions in their vicinity, 
help the technicians with their technical problems, and assume 
entire responsibility for the interpretations as well as the conduct 
of the laboratory. 

5. Lack of Medical Library Facilities. The feeling of isolation 
on the part of technicians working in the small town hospitals for 
lack of technical literature which they may desire to consult may 
be assuaged by the same remedy as in the preceding paragraph or 
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by joining the local or national organizations of clinical laboratory 
technicians. Here is a field for the American Society of Clinical 
Laboratory Technicians to do some fine social service work and at 
the same time bring the lamp of science to the remoter sections. 


In this brief outline I have covered some of the problems be- 
setting the laboratory worker. It is true that the path is not always 
a bed of roses but the vocation also has its compensations in the 
interesting and multicolored contacts with life in its many phases. 


—P. H. 


News and Announcements 


BOARD OF REGISTRY 


OF A. C. 


Over four hundred applicants have taken the fall examination 
in the various cities of the United States and Canada. More than 
one hundred clinical pathologists have conducted the tests. 

The following questions were used in the written examination 
of applicants for registration as Laboratory Technicians in April, 
1935: 


GENERAL 
1. What is the Aschheim-Zondek test ? 
2. Distinguish between (a) active immunity and (b) passive 
immunity. 
3. Define: 
a. Trichina 
b. Monilia 
c. Trichomonas 
d. Blastomyces 
e. Coccidium 
4. Distinguish between (a) transudates (b) exudates. 
Define : 
a. a solution 
b. a precipitate 
filtrate 


wn 


Cc. a 
d. a colloid 
€. a suspension 


BLOOD CHEMISTRY 
6. What is the purpose of the sugar tolerance test and how is 
it performed ¢ 
HEMATOLOGY 


7. Name and briefly characterize, with drawings, ten abnormal 
cells which may be found in a blood smear. 
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SEROLOGY 

8. What is anti-human precipitin serum? For what is it used? 
URINALYSIS 

9. Describe a test for the detection of acetone in urine. 
CLINICAL BACTERIOLOGY 

10. Give the technique involved in the typing of pneumococci 

in a given specimen of sputum. 

Exhibits of the Registry are being held at the American Hos- 
pital Association, at St. Louis, by Doctor Roy R. Kracke, and at 
the Congress of the American College of Surgeons, at San Fran- 
cisco, by Doctor Philip Hilikowitz. 

Attention is called to the revised Code of Ethics. All registered 
Laboratory Technicians and Medical Technologists must strictly 
observe the Code of Ethics as defined by the American Society of 
Clinical Pathologists, namely that they shall agree to work at all 
times under the supervision of a qualified physician and shall under 
no circumstances, on their own initiative, render written or oral 
diagnosis except in so far as it is self-evident in the report, or 
advise physicians or others in the treatment of disease, or operate 
an independent laboratory, or when employed by a physician accept 
work outside of his own practice. 


THE AMENDED REQUIREMENTS FOR MEDICAL 
TECHNOLOGISTS 
(Adopted June 9, 1935) 


(1) All Laboratory Technicians with a degree from an accred- 
ited college shall be eligible to the designation of Medical Tech- 
nologist, provided they possess credits in one year’s college 
chemistry and biology and at least tweive months of training under 
a recognized clinical pathologist in a clinical laboratory of a general 
hospital approved for interneship by the A.M.A. 

(2) Those who have a degree but possess no credits in the 
sciences above prescribed must have had an additional two years 
of experience in an approved clinical laboratory under a recognized 
clinical pathologist in addition to a year’s course in medical tech 
nology. 

(3) All registered laboratory technicians who now possess the 
above qualifications shall automatically become Medical Technolo- 
gists. 

(4) Those registered laboratory technicians with three years’ 
credits from an accredited college or university may, on appiication, 
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become Medical Technologists, provided they have served under a 
recognized clinical pathologist for not less than three years and 
have been registered as an L.T. for one year or more. 

(5) Those registered laboratory technicians with two years’ 
credits from an accredited college or university may, on application, 
become Medical Technologists, provided they have served under a 
recognized clinical pathologist for not less than five years and have 
been registered as an L.T. for one year or more. 

(6) Those registered laboratory technicians with one year of 
credits from an accredited college or university may, upon applica- 
tion, become Medical Technologists, provided they have served un- 
der a recognized clinical pathologist for not less than seven years 
and have been registered as an L.T. for one year or more. 

(7) Those registered laboratory technicians with only high 
school credits may, upon application, become Medical Technologists, 
provided they have served under a recognized clinical pathologist 
for not less than ten years and have been registered as an L.T. for 
one year or more. 

NATIONAL 

3y the time the January issue of the Bulletin goes to press, we 
hope to announce definite plans whereby technicians may purchase 
standard uniforms and insignia supplied through the administrative 
office. 

All news relative to the technicians’ State Societies, as well as 
any other items of interest, locally, nationally, or internationally, to 
be forwarded to Sister M. Joan of Arc, R.S.M., Merey Hospital, 

Saltimore, Md., 30 days before date of issue. 

The Program Committee is desirous of receiving applications 
from the members of the Society who wish to appear on the pro- 
gram of our Annual Session in Kansas City, next June. 

They are requested to communicate with Miss Frieda Claussen, 
M.T., chairman program committee, 409 Laurel avenue, St. Paul, 
Minn., as early as possible and not later than March 1, 1939, stating 
the title and giving a brief summary of the paper to be presented. 

It is also proposed that we conduct a “Round Table Discussion,” 
as one of the features of the program. The members are invited 
to send in written questions on daily problems and procedures on 
which they wish to be enlightened, not later than April 1, 1930. 
The Committee will endeavor to place these questions in the hands 
of those best qualified to answer them, and have them discussed at 
one of the sessions. 

The success of our program depends entirely upon the response 
the Committee receives from the members, whose co-operation is 
earnestly solicited. 


Book Review 


AGENTS OF DISEASE AND HOST RESISTANCE including The 
Principles of Immunity, Bacteriology, Mycology, Protozoology, 
Parasitology and Virus D.seases. By Frederick P. Gay and associates. 
Published by Charles C. Thomas, Springfield, Ill., and Baltimore, 
Md., 1581 pages. DuPont Fabrikoid binding. Price $10.00, postpaid. 
The book is divided into the following parts: Part I. 

aspects of the causation, classification and nature of disease. Part 

II. Inanimate disease agents and tolerance. Part III. Living dis- 

ease agents, particularly bacteria; their morphology and physiology. 


General 


Part IV. Infection and epidemiology. Part V. Resistance and 
immunity. Part VI. Pathogenic bacteria and diseases produced by 
them. Part VII. Pathogenic spirochetes and spirochetoses. Part 


VIII. Pathogenic fungi and fungus diseases. Part IX. Indetermi- 
nate pathogenic forms and diseases produced by them. Part X. 
Animal pathogens. Part XI. Diseases of obscure etiology. Part 
XII. Practical results in the diagnosis, prevention and cure of 
infectious diseases. 

The parts are subdivided into chapters, varying from one to 
twenty-one on each part. 

A comprehensive review is almost impossible to achieve in a 
concise form, when the material and subject matter reach such 
voluminous proportions as in this book. It is truly a scientific work, 
wide in its scope of information on every subject, and most interest- 
ing reading. Each chapter is followed by scores of up-to-date 
references, thus presenting the outstanding research work on various 
subjects in most concise form. The bacteriological terminology is 
that of the S. A. B. 1920. 

This volume is one that will find a ready place in every hospital 
and research laboratory and one to which reference will be exceed- 
ingly profitable. Such timely information written in such a pleasing 
manner is seldom obtainable in one complete volume. 
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